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The Invention relates to a catalyst composition for converting hydrocarbon feeds, whteh composition 
contains a catalyttealiy activ material, a sulphur oxides binding material and •^^^^ 
tons aregenerafly converted cateJyUcaJIy in a process In which the hydrocarbonfeed Is ^ ht 
with fluWrzed catalyst particles under appropriate conditions in a reaction zone. In the process toe catolys 
"es^g3yTacthmted in that as byproduct coke Is formed which precipitates on the catalyst 
particles. The (partially) deactivated catalyst particles are removed from toe ^n zone^^ tT 
volatile components In e stripping zone, subsequently passed to a regeneration zone ' and flowing tar 
regeneration by combustion of the Coke with an oxygen-containing gas. fed backto toe reaction zone. The 
SusL of toe coke in toe regeneration zone Is attended with toe formation of sulphur oxides from ^ul- 
Z^bpresS* in toe coke and originates from sulphuwxmtalnlng compounds In the hydrocarbon 
S The emlSton of toe sulphur oxides contained In toe flue gases from toe regenerator is undesirable 
HapoinT^ 

absorbentwhteh may beregenereted thermally orchemlcally and may form P^ th ^ R ^P^ 
Use Is fleneraliy made of metal oxides which in the regeneration zone react w.th the sulphur oxides to 
form nonvolatile Inorganic eulphur compounds. In the reaction zone and In the stripping zone these sulphur 
Spends are suoWenflv converted under the Influence of hydrocarbons and steam to recover metal 
oxides and to form a hydrogen sulphide-containing gas. Finally, toe hydrogen sulphide^ontainlng gas may 

» be processed in a conventional manner, for Instance by the Claus process. 

In addition to sulphur-containing compounds hydrocarbon feeds often hold metal-contam ng com- 
pounds. During the conversion of toe hydrocarbons the metals from these compounds, such as nickel and 
vanadium, may precipitate onthe catalyst particles and very much contribute to the deactivation of the catal- 

European PatentAppllcatlon EP-A0045 170 describes a catalyst composition in which, for the purpose 
of reducing the emission of sulphur oxidee, spinel-containing entities are present along with , particles whteh 
serve to convert hydrocarbons. It has now been found that as compared with toe results obtained with toe 
compositions according to EP-AO 045 170 Improved results are obtained when an anionic clay is used as 
the sulphur oxides binding material. Accordingly, the catalyst composition to which the irrventton relates is 
characterized in that the sulphur oxides binding material contains an anionic clay. It appears that the present 
catalyst composition is notonly excellently suitable for use In toe conversion of hydrocarbons with attended 
minimization of the emission of sulphuroxides, but Is satisfactorily resistantto deactivation and a reduction 
of selectivity caused by toe precipitation of metals from the hydrocarbon feeds on toe catalyst particles. The 
present catalyst composition is therefore particularly suitable for toe conversion of heavy sulphur- and met- 
35 al-contalning hydrocarbon feeds. 

It should be added that US Patent Specification 4 407 902 describes a catalyst composition consisting 
of a physical mixture of particles containing a zeolitlcally crystalline alumlno silicate in a porous matrix, and 
sulphur oxides binding particles comprising MgAl 2 0 4 and/or mixtures of alumina and magnesium oxide in 
combination with at least a free or bound rare earth metal selected from the group consisting of lanthanum, 

40 cerium, praseodymium samarium and dysprosium. , ,. . 

U S PatentSpeclficatton4208039relatestoaprocessforcatalyticallycracklng hydrocarbons In which 

the sulphuroxides formed In the regenerator are absorbed by perticles containing a rare earth metal or com- 
pound thereof and an Inorganic oxide such as silica and alumina. 

US Patent Specification 4 485 588 relates to the cracking of high metals content hydrocarbon feeds 
« with a'catalytJc cracking composition containing a cracking catalyst and a diluent comprising a magnesium- 
containing day In combination or not with a heat resistant compound. The magnesium-containing clay may 
beattapu!gite>seplolite,hectoriteorchrysetile. 

US 4 458 028 discloses the use of thermally treated anionic clay as an Improved catalyst for toe con- 
version of acetone Into mesttyl oxide and Isophorone, and for the aldol condensation of other carbonyi-con- 
50 tabling compounds. 

The anionic day In toe catalyst composition according to the invention has a crystal structure which 
consists of positively charged layers, columns, etc. between which are anions and water molecules, end 
which are built up of specific combinations of metal hydroxides. Depending on their crystallographlc struc- 
ture these days are divided Into various groups, such as the pyroaurite-sJ6grenlte-hydrotalcite group, the 
55 hydrocalumite group and the ettringite group. 

In toe pyroauritMjogrenite-hydrotalcite group the brudte4ike main layers buflt up of octahedra alternate 
with interiayera In which water molecules and anions, more particularly carbonate tons, are distributed 
among toe cavities between the octahedra. Among toe natural minerals are pyroaurite, hydrotalclte, 
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attaMta. reeveslte eartleytte, sjagrenlte. mannaselte and barbertontte.Themamiayei8 0fthMeandmany 
IZS^XSSS mJSL of the group ara bunt up of ^'f^^SSSZ 
h«w Zmon the one hand divalent oaUone of metala auoh as Zn. Mn. F . Co, Nl. Cu and n Particular 

cations of metala such as Mn, Fe. Co. Ni, Grand In particular Al. Mar- 
S, j£2£ Vnd trlvalent metal catlcns may be combined In the font, 

layers contain anions such as NO,-. OH-. Or, Br. h SC*. SIO-, CrO-, HPC*. Mn0 4 . HGaC*. HVO?, 
OQf . BO- monocarboxylates such as acetate, dlcarboxylates such as oxalate, alkyl sulphonates such as 
laurylsulphonate and In particular CO-. , ... . 

Hydrocalumite and related aynthetic compounds also have a layered structure in which positively 
chamKn to«Talternate JL Interlayers containing anions and water. The main layers are buDt up 
S^Xc^ coitto^of n^S hydroxwes derived ftom on the one hand divalent caldum cations and 
Se^f^St cations JSL such as Iron, more particularly aluminium. The Interiayera cor. 
tain anlona such as OH-.SCt.O-.NOa- and in particular COV 

in the ettrlnglte group the crystal structures are based on positively charged columns >»^en wMch 
occur chan^ls wnLng anions and sometimes also water mo.ecules. The columns a™ imposed ^ 
stecfflccomblnatlons of metal hydroxides derived from on the one hand divalent catena of metala such as 
Sranl^^^ 

Al Instead of trtvalent cations the crystal lattice may contain quadrivalent sillclum cations. 

ThTnatural minerals of this group comprise ettringite. thaumasite, jouravakite despujoterte. echaurtelte 

A^eSeTdescriptton of the pyreaurite^jogrenite+ydTotalclte greup, the hydrocalumite group and the 
ettrirwlteoroup Is given In Min. Mag. 39, 377-389 (1973). 

TheaZlteday in the catalyst «^ 
corresponding to the general formula 



CMf N f (0H) 2ra ♦ 2n ] A n a " /a . b H 2 0 



wherein M*andN* represent di- and trivaient cations, respectively, m and n have a value such that m/n=1 

toe^dahime^ 

rangeoffromOtoiagen^ 

h ^rd^M^^ 

cations such as La* and Ca» and combinations thereof. Preferred is AP\ combined or not wrth La» and/or 



Ce». 



Suitable A anions are N0 S -. OH". Ch. Br. h CO-. SO-, 810%-. CRO-. HPO- Mn0 4 -. HGaO-, 
HVO- ClOr. BO- monocarboxylates. such as acetate, dlcarboxylates. such asoxalate. alkyl sulphonates, 
such as lauryl aulphonate, and combinations thereof. Preferred are CO-.NO,. SO- and OH-. 

Examples are : [Mg^OHM CO, ■ 4H l0 . IMg^OHM CO, • 4HA Vg*3^'J!P 
rui.P-.row .1 CO, • 4H,0 INUAMOHM CO, • 4H 2 0, |RutatOH)u] CO, • 3HA ICa^l(OH)d (OHWs 

SS^SSS^alSSpUoW «S' 2.5 HA PMHDHM 0.5 SO, • 3H,0. [Ca 2 Fa(OhOd 

PnWoHM CO, • xH,0. [CueAl^OH)^ CO, • xH 2 0. ICu^WOHMSO, • xH 2 0 and (MneAWOHMCO, 
• xHsO, wherein x has a value of from 1 too. 

The preparation of anionic clays Is described in many prior art publications, particular reference being 

made to 

- U.S. Patent Specification No. 4 458 026 

- Acta Acad. AboSnsIs Math. Phys.. VII. 3 (1933) 

- Helv. Chlm. Acta. 25. 108-137 and 555-589 (1942) 
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- J. Am. Ceram. Soc* 42, no. 3, 121 (1959) 

- Chemistry Letters (Japan), 843 (1973) 

- Clays and Clay Minerals, 23, 369 (1976) 

- Clays and Clay Minerals, 28, 50 (1980) 

- Clays and Clay Minerals, 34, 507 (1986) 

-Materials Chemistry and Physics. 14, 569 (1986). .. . 

Upon being heated, anionic clays will generally decompose readily to some extent Hydrotalclte 

at a temperature below 200«C and carbon dioxide and water from dehydroxylation reactions will escape at 
a temperature In the range of 250* to 450°C. Both decomposition steps are reversible. At higher temperat- 
ures, such as those used In calcining steps and in hydrocarbon conversion operations, decomposition may 
even go further and be of an Irreversible nature. Although the structure of the ensuing decomposition pro- 
ducts Is unknown, their capacity to bind sulphur oxides Is excellent Since such decompositions may take 
place during the preparation of the present catalyst compositions and/or during their use a referred embo- 
diment of the catalyst composition according to the Invention resides in that the sulphur oxides binding ma- 
terial contains the anionic clay in a heat treated form, said heat treatment comprising the step of heating 
anionic clay-containing material at a temperature in the range of from about 300° to about 900°C. It has 
been found that optimum results are obtained when the heat treatment Is applied to an anionic clay-con- 
taining material which at least also contains a matrix material In which the anionic day Is embedded. 

Main constituents of the sulphur oxides binding material in the catalyst composition according to the 
Invention are the anionic clay and optionally a matrix material. It is preferred that the sulphur oxides binding 
material should also contain one or more rare earth metals orcompounds thereof in an amount of preferably 
0 05 to 25, more particularly 1 to 15 and preferably 7 to 12 percent by weight, calculated as the total amount 
of rare earth metal(s) based on the anionic clay. Preferred rare earth metals are cerium and/or lanthanum 
in the free or In the bound form. 

The rare earth metals may be taken up into the sulphur oxides binding material by coprecipitation of 
compounds of these metals during the preparation of the anionic clay. Alternatively, the anionic clay may 
be impregnated preferably with an aqueous solution containing rare earth metal compounds in an amount 
of say 3 to 30 percentbyweightAnotheraltemative consists in that the anionic clay is first embedded In 
a matrix and subsequently impregnated or that use Is made of a matrix material which already contains rare 
earth metals or compounds thereof. 

The rare earth metals cause the stability of the sulphur oxides binding material to increase. Such is par- 
ticularly the case if these metals have been Included in the anionic clay itself by coprecipitation or impreg- 
nation. Moreover, the rare earth metals act as promoter for the conversion of the undesirable combustion 
product S0 2 formed in the regeneration of the catalyst S0 2 is oxidized Into SO a which forms adducts with 
the sulphur oxides binding material that display greater thermal stability than those formed with SO* 

In addition to or Instead of said rare earth metals the catalyst composition may contain other oxidation 
promoters. Particularly suitable are noble metals or compounds thereof falling within group VIII of the 
periodic system, such as Pt, Pd, Ir, Rh, Os and Ru. Also suitable are Or and Cu and compounds thereof. 
It is preferred that use should be made of 0,1-100 ppm, more particularly 0,1-50 ppm, of a noble metal of 
group VIII. The most preference is given to the use in the catalyst composition of 0,1 to 10 ppm of platinum 
or palladium. Said metals may be applied to the ready catalyst particles In a known manner, such as by 
impregnation with an appropriate salt solution, or be added to the catalyst composition in the form of sepa- 
rate particles which consist of, say, platinum on alumina Or these metals may be incorporated Into the sul- 
phur oxides binding material in a way similar to that for the previously mentioned rare earth metals. 

As catalytically active material are used porous materials having acid properties. They may be amorph- 
ous materials, such as amorphous alumina silicate. It Is preferred that use should be made of zeolitic crys- 
talline alumino silicates, particularly those having a pore diameter of 0,3-1,5 nm. Examples thereof are 
synthetic faujasites such as X and Yzeolites and further ZSM-5, ZSM-1 1 , ZSM-12, ZSM-22 and hydrother- 
mally and/or chemically modified zeolites. It is preferred that use should be made of the type Y zeolites and 
hydrothermally and/or chemically modified versions thereof, such as ultrastable zeolites, which are des- 
cribed, among other places, In US 3 293 192, US 3 506 400 and NL 7 604 264 and In Society of Chemical 
Engineering (London), Monograph Molecular Sieves, p. 188 (1988) by C.V. MaDanlel and P.K. Maher. 

In order that the required catalytic action may be obtained the cations of these zeolites, which are gen- 
erally prepared In the sodium form, should be exchanged. For this ion exchange use is often made of sol- 
utions containing rare earth metal ions and/or ammonium Ions or hydrogen Ions. The exchang is generally 
continued unto the zeolites and th ready catalyst contain less than 4% by weight and preferably less than 
0,5% by weight of sodium. 
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As examples of well-known matrix materials suitable fbr embedding catalyHcallyactlv material, more 
J££^%£Z alum.no sOlcates, may be mentioned sHica 
La, aluminium chloJohydrol and mixtures thereof. Preferred are ^ 

In addition to the catalytlcally active material and the sulphur oxides binding material other components 

Z ZSnlte clays ae described In US. Patent Specifications 3 252 757, 3 252 889 and 3 743 594. 
m °tCas te e^octane numberof thegasdlnefm^ 

Patent Specification 4 182 693 may be Incorporated into the catalyst composition. . 
FuS 

mony"!n ete. They serve to prevent excessive formation of hydrogen during the conversion of the hyd- 
^T^ouscomponente^^ 

methods of preparation are described, among other places, In U.S. Patent Specifications 3 609 103 and 3 
£T 330 FoS.ce, the various components may already be combined with the matrix material when 
ftis matorS istthe gelled state. After proper mixing the catalyst particles are obtained by spray-drying. 
£2*. the comments may be added to a matrix material m meforni of a sol This sol binder may 
SequenJy be caused to gel prior to or during spray-drying This latter ™bod'ment » preferred I h < Mt 
results In particles having a relatively high density. Apparent densities of over 0,5 gftii. preferably of over 

07 ^e^XwM**™*™& between wide limits. In a preferred embodimenttte partdesbo Is 
so chosen that the particles are fluidfcable. The particles then measure, for Instance, of from 20 to 150 

^cH^oTp^^^ 
are, for example: 

i) heating (calcining) anionic clay particles as such ; 

ii) heating (calcining) particles comprising the anionic clay embedded In a matrix material ; 

HQ adding anionic clay-containing particles to the catalyst inventory of a cracking unit under normal 
operating conditions. 

These or like steps may, of course, be combined. 

In a preferred embodiment of the present invention the catalytically active material and the sulphur 
oxides binding material are collectively present In the matrix. 

^anSer preferred embodiment of the present Invention the catalytlcally active material is physically 
separated from the sulphur oxides binding material by composing the catalystof: 

a) catalytlcally particles comprising the catalytically active material embedded In mat* rr«tenal I, 

b) particles of sulphur oxides binding material comprising the anionic clay embedded or not In matrix 
material. 

The two embodiments will be successively described below. 

When the catalytically active material and the sulphur oxides binding material are collectively incorpo- 
rated in a matrix, the sulphur oxides binding material generally consists of anionic clay particles without 
separate carrier, since the matrix functions as such. , . . 

In this embodiment the catalyst composition contains anionic clay In an amount of 0.1 to 50. preferably 
1 to 30 and more particularly 3 to 1 5 per cent by weight, based on the total catalyst composition. Further, 
the catalytlcally active material, more particularly thezedltic materiel, ispresent in an amount which will gen- 
erally be higher according as the feeds to be cracked are heavier and wBI generally be in the range of 5 to 
50. more particularly 10 to 30 per cent by weight, based on the total catalyst composition. 

The anionic day is preferably promoted with rare earth metals, more particularly cerium, in a previously 

'^^catehTilly active material Is preferably a zeoHticaOy crystalline alumbio silicate, more particularly 
a type Y zeolite or an ultrastable zeolite exchanged with rare earth metals and/or ammonium Ions or hyd- 

^PrefXed matrix materials are silica, slllca-alumlna or alumina, which can best be caused to gel during 

• S n^ , pr2ened that the catalyst composition should contain an oxidation promoting metal, more particu- 
larly 0,1 to 10 ppm of platinum or palladium. 

In a second preferred embodiment the catalyst Is composed of: 

a) catalytlcally active particles comprising the catalytically active material embedded In matrix matenal; 

b) particles of sulphur oxides binding material comprising the entente day embedded or not In matrix 
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TMs^mbodiment according to the Inventor, has the advantage that the amount of sulphur oxides bind- 
trig 2S ttSSE* Irtf be adapted to the hydrocarbon feed tote pressed. U to preferred 
that the anionic clay ehould be embedded In a matrix material in order to obtain prides of th density, 
attrition resistance and particle size envisaged. Very suitable is a physical mixture containing . 

active material, 0 to60. preferably 20to50per cent by welghtof non-anlonic day. and 5to 90. preferably 
10 to 30 per cent by weight of matrix material; . „« _. 

b) particles of sulphur oxides binding material comprising 1 to 98. preferably 20 to 80 and more par- 
ticularly 40 to 70 per cent by weight of anionic day. 0 to 70 per cent by welghtof non-anionic day and 
1 to 99. preferably 5 to 60, more particulariy 8 to 20 per cera , . 

t to preferred that the sulphur oxides binding material and particularly the entente day toerein should 

be pramotod with rare earth metals, such as cerium and/or lanthanum, preferably cerium, In the previously 

todl3n2nnerApreferred<»^^ 

S^™ztxtn ultibte zedite exchanged with rare earth metals end/or — m tons 
orhydrogen tons. A preferred matrix material to be used In both types of parades Is silica. sOlca-alumina 
or alumina, which can best be caused to gel during epray-orylng. .....,„,„, 

It Is prefeired that one or both types of partldes of the mixture should contain a noble metal of group 
VIII of the periodic system. It la prefeired that use should be made of plabnum or palladium in an amount 
of 0,1 to 10 ppm, based on the mixture. 

The two types of parades may be given different diameters. For instance, the catalytlcally active par- 
tides may have a diameter ranging from 80 to 125 microns and the partldes of sulphur oxides binding ma- 
terial a diameter ranging from 30 to75 microns. Ills preferred that the parttole size distnbutlons of the two 
types of parttdes should be approximately the same. 

To increase the octane number of the gesollne product fraction of a feed to be cracked in all 40 and 
preferably1to15percent by welghtof aluminium oxide parades may be Incorporated In the catalyst compo- 
sition iftoecatalystcompesittonconsfeteofamixtureofcatelytttallyactivepart^ 
oxides binding material, the alumina particles may be Incorporated In both types of partldes. 

The Invention also relates to an absorbent for sulphur oxides, which absorbent may be used for treattog 
sulphur oxides-containing gases such as flue gases resulting from combustion processes for instance flue 
. t rrv> .jo,,* Thnahcnrhfint which mav be in the form of fluidizable particles, 



extrudates, beads, pellets etc.. contains 1 to99. preferably 20 to 80 and more particulariy 40 to 70 percent 
by weight of anionic day. 0 to 70 per cent by weight of non-anlonic day and 1 to 99. preferably 5 to 60. 
more particularly 8 to 20 per cent by weight of matrix material. The anionic day, the non-anlonic day and 
the matrix material have the afore-described composition or preferred composition. 

The absorbent may be regenerated by using hydrogen, in which process the bound sulphur oxides are 
converted Into a hydrogen sulphide-containing gas. The absorbent may be used as additive in combination 
with a catalyst for the purpose of converting hydrocarbon feeds. Such a combination results, of course, In 
a catalyst composition according to the Invention. 

The catalyst composition according to the Invention is suitable to be used In processes for the conver- 
sion of hydrocarbons, and particularly In an FCCprocess forcracklng hlgh-boillng hydrocarbons In low-bofl- 
ing hydrocarbons, such as LPG,gasdlne and dlesel oil (LCO). 

Examples of suitable hydrocarbon feeds are those mentioned in "Fluid catalytic cracking with zeolite 
catalysts* by P.B. Venuto and E.T. HaWb jr. In Chemical Industries, Chapter 6. Series No. 1 . published by 

Marcel Dekkerlnc. New York. 1979. «„ n u-i~s 
Many hydrocarbon feedstocks have a boiling range of up toover480'C. adensHy higherthan 900 kg/m* 
and a Conradson carbon content of over 1%. An exampleof such a feed is vacuum gas oB having a boiling 
range of 300 o -600°C. mixed or not with sulphur and metal-eontalning residues, such as an atmosphencresl- 

dU8 The hydrocarbon feedstocks generally contain variable amounts of sulphur. The catalyst composition 
according to the Invention Is suitable notably for cracking sulphur-containing hydrocarbon feeds. I.e. feeds 
containing at least 0,001 and preferably more than 0,01 , more particulariy more than 0,1 up to over 5 per 
cent by weight of sulphur. . .. 

In addition to sulphur hydrocarbon feeds often contain metals (Iron, vanadium, nickel, copper, etc.) in 
an amounthigherthan 0.1 ppm. more particulariy WgherUian 1 ppm. Heavy residual hydrocarbon fractions 
may contain more than 100 ppm of metals. Tne present catalyst composition displays satisfactory resistance 
to deactivation caused by metals contained in the hydrocarbon feeds. 

Catalytic cracking of feeds Is generally conducted ata temperature In the range of 375° to 650°C. more 
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Darticulaiiy 46(y> to 560-C.The pressure applied is generally between atmospheric pressure and a pn^sure 
SSE^ Particularly between 1 and 3 atmospheres. Oxidative reg neratlon J Mh cateJJ 
fompS wSi Oxygen-containing gas Is generally carried out at 540* to 825'C. more particularly 700 
to TSO'C and In the presence of steam. 

6 

Example 1 

In this Example the preparation of several anionic clays Is described. 
10 Preparation of days having a hydrotaldta-like structure 

A 20 1 stainless steel reaction vessel was charged with 5000 ml of demoralized water After Jheatag 
the waterto 65-C there were added to it over a period of 1 hourand wift stbrlng » ^" U ° n ^!,^^ 
A^-9H*Oand7.5mo^^ 

of sodSm hydroxide in water, the latter solution in such a quantity as to ensure mat a reaction mixture pH 
of aCno^obtelned. The resulting reaction mixture was aged toronehourat65<C.^bsequen«y.the 
?recSte >Z Stored and washed witii demoralized water. After drying at 1 20M25-C product was 
ScteTto^emlcaJ and X-ray analysis which confirmed the hydrotaldte^Ike structure (abbreviated : HT- 

N03 ^hecorrespondlng sulphate (HT-S0 4 ) was prepared In the same way as described for HT-NO* except 

**- the reaction vessel was initially charged with 3000 ml of demoralized ^er jn^ad of5000 ml ; 
— the solution containing magnesium nitrate and aluminium nitrate was replaced with the ^ l*^^ 
solutions : i) a solution of 20 moles of MgSO< • 7H 2 0 in 7000 ml of demineralized water ; and II) 1560 
ml 7a sdudon in demineralized water of sodium alumlnate containing 6.66 moles of said aluminate 

calculated as NaAIO* . 
lAliUOHVfcCOa (abbreviated : HTVAIU) was prepared in the same way as described for HT-N0 3 , 
except that i) the amount of the aluminium nitrate used was 2 moles Instead of 2,5 moles and li) the mag- 
nesium nitrate was replaced with 1 mole of UNO3. 
30 The structures of both HT-SO4 and HT-AIU were confirmed by chemical and X-ray analysis. 

Preparation of a day having a hydrocalumite structure 

A 10 1 stainless steel reaction vessel was charged with 1 500 ml of demlneraHzed water.The water was 
35 heated to 65»C. after which there were edded to it over a period of 30 minutes and wtth stirring a solution 
ofl^mole of Ca(N 09 ) 2 ■ AHfi and 0,5 moles of AipQ* • 6*0 In 1000 ml of demineralized water and 
sucn ^remount 0fa5?wL%NaOH solution In water as to result m a pH of 10 In the reactton mixtore The 
Stog reaction mixture was stirred for another 1,5 hrs at arc. Subsequentty, ^ 
oft washed with demineralized water and, finally, dried at 125°C. The product obtained (HC) had the hyd- 
40 rocalumite structure, as was confirmed by X-ray and chemical analysis. 

Preparation of a day having an ettringite structure 

A 20 1 stainless steel reaction vessel was charged with a mixture of 800 g of crushed Ice (made from 
4S demineralized water) and 1200 ml of demineralized water. Over a period of one hour tiierc .were added to 
It, S. Tttrring. a solution of 2 moles of AKNOa), • 6 H 2 0 and 6 moles of C*HO& • 4 Hf in 2000 ml 0 
demineralized water.asdutionofSmoiesofNa^ln 2000ml of ^'n 6 ^^ 8 "^"* 8 "^"* 
ofanaqueoussdutionof50wt%NaOHastoresultlnapH^ 

of the various Ingredients the temperature of the reaction mixture was about 25»C. At this temperature stir- 
so rlno was continued for another hour. 

Subsequently, the resulting precipitate was filtered off, washed with demineralized water and finally, 
dried for 4 hrs at 120«C. The product obtained (ET) displayed the ettringite structure, as was verified by 
X-ray and chemical analysis. 



65 



7 



EP 0 278 535 B1 



Example 2 

Preparation of c atal yst composit ions (physical mixtures) 

Use being made of the clays HT-SO4. HTnAlU, HC and ET described In Example 1,four catalyst compo- 
sitions according to the Invention were prepared consisting of : 

a! SSI of KMC-25P, a standard FCC catalyst (ax Ka«en Catalyata, The ^erlanda) containing 5 
ppm of platinum oxidation promoter and having the following particle size distribution : 





< 20 


< 40 


< 80 


< 105 


< 149 
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< 4 


19 


66 


89 


98 



b) 5 wt% of fluldlzable particles consisting of 60 wt% of the anionic clay and 40 vrt.% of a matrix In 
which the clay was embedded, said matrix consisting of 75 wL% of kaolin clay and 25 wt% of alumina 
JTedfrm .aluminium chlorohydrol. the particle size distribution of said fluldlzable particles being as 





< 20 


< 40 • 


< 80 


< 105 


< 149 
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< 2 


12 


S3 


67 


98 



The preparation of the fluldlzable anionic clay-contalnlng particles b) was carried out employing con- 
ventional techniques and involved . . 

- preparing an aqueous slurry containing the anionic clay, the kaolin clay and the aluminium chlorohyd- 
rol In the desired proportions ; 

-milling the slurry; 

- spray drying the milled slurry ; and 

- calcining the spray dried particles for about 2 hrs at 600°C. ^ t „<-r hrtia > 
For testing purposes the resulting calcined particles were subjected to a heat treatment for 17 hrs i at 

795'C in a fiuidfced bed in the presence of 100% steam, thus simulating a long stay in the regeneration 
zone of an FCC unit The same simulation treatment was applied to a batch of fresh KMC-25P catalyst 
Subsequently, catalyst compositions were prepared by mixing appropriate amounts of steam-treated 
anionic clay-containing particles and steam-treated FCC catalyst particles. 

Test procedure 



ThefoQowtf 

^St°(8) grams of a fluldlzable catalyst composition were heated to 675°C In a fluidized bed and con- 
tacted, over a multitude of cycles, successively with , 

- a gas stream containing 0,2 vd.% of SO* 1 vol.% of 0 2 and 98,8 vol.% of during 1 0 mln ; 

- an air stream for 5 mln ; 

- a nitrogen stream for 5 min ; 

- a hydrogen stream for 10 mln ; and a nitrogen stream for 5 mln. 
The flow rate of ach stream was 145 ml/min. 
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15 



obtained. , . 

^TblSlX 120 cycles, Le. the proportion of sulphur oxides bound by the catalyst 
^la c^S- c^leTtt^^ta are of Usance to assess the resistance to deacon 
JSte^tn weluonS Seated cycles of binding sulphur oxides and liberating sulphur oxides. 

• I ^^oltS^CrenlnTabtel, each catalyst composition being denoted by the anionic 
TvXfS^Ztt^^ lA— the Table also ghres the test results 
obtained by Just using the KMC-25P catalyst (experiment 2-5). 



Table 1 



25 



30 



40 



45 



50 



Exp. 


Clay 


* S0 X bound after 5 cycles 


2-1 


HT-SO4 


90 . 


2-2 


HT-A1L1 


58 


2-3 


HC 


74 


2-4 


ET 


72 


2-5* 


none 


30 



* Comparative experiment: only KMC-25P was used 

in the following Examples any reference to Example 2 means that the preparative ^M*** 
cadges emotoved I were trie same as those described In Example 2. except, of course, for the differences 

r^mSami « and 8. vfc. the components containing the ^V^^^XTn 
components containing the sulphur oxides binding matertal(s). were In the same ranges as those given In 
Example 2 under a) and b), respectively. 

Example 3 

in this Example the sulphur oxides binding properties of a catalyst composition In awlancewilhe 
.JnCareWarSwlLo^ 

eiav stnjdure and sulphur oxides binding capacity Is demonstrated. 

^Sit c^piltio^ according to the Invention (experiment W) was the same as the one des- 
cribed in experiment 2-1 of Example 2 V Le. 

7£i2£E£'i<Um composed of 60 wt% of HT-SO, and 40 wt% of a ^ 
KrioVv«8 embedded, said matrix consisting of 75 wt% of kaolin clay and 28 wt% of aluminium 
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10 



chlorohydroWerlved alumina. It should ba noted that said HT^O^Wnlng partides £»rtaln Mg and Al 
Z, from HT-S0 4 In amounts, calculated ae th oxides, of 30 wt% of MgO and 1 3 v*% of AW>»» 
32 filer be noted that th prior art advocates the use, as sulphur oxWe^lndl" ^aterid * toter 
aito MnAi o,-si>lnel (see EP-A 0 045 170), MgO (see for example US 4 153 535) and particulate gamma 

tebSgeuchpriorart materials wereprepared. use belngmade of procures analogous to mose described 
In Example 2. 

For experiment 3-2 the following composition was used. 

the sp^ Twas . embedded, said matrix conslsflng of 82,5 wt% of kaolin clay and 17.5 wL% of aluminium 
chlorohydrol-dertved alumina. 

For experiment 3-3 the following composition was used. 
g5wt%ofKMC25P; 
« s wt% of fluidlzable particles conslsflng of 30 wt% of particulate Mgo, 

liwt* Tof partteSategamma alumina and 57 wL% of a matrix In which said MgO and said gamma 
al JL^l oKed. said matrix consisting of 82.5 wt% of kaolin clay and 17.5 wt% of a.um.nium 

^T^yT^poXs ,n question were subjected to the test procedure described ,n Example 2. 
20 The results are listed In Table 2 below. 

Table 2 



25 



30 



35 



40 



Exp. 


Clay/Add1t1ve 


X S0 X bound after 


5 cycles 


30 cycles 


3-1 


HT-SO4 


90 


72 


3-2* 


MgAl204-sp1nel 


37 


_+ 


3-3* 


MgO + gamma AI2O3 


76 


43 



* Comparative experiments 
+ Not measured 



45 



BO 



Example 4 

Table 3 below lists the results of experiments carried out using the procedures described In Example 
2 and employing catalyst compositions similar to the one used in experiment 2-1, except that the anionic 
dayusT^ 

big different Mg M atomic ratios. In experiment 4-1 the day used had a Mg Al atomic ratio of 1.5 : 1 and 
In experiment 4-2 the day used had a Mg Al atomic ratio of 4.4 :1. Both daya were prepared as ouUined 
in Example 1 for HT-8O4. except mat appropriate amounts of magnesium sulphate and sodium alumlnate 
were employed. 



65 
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Table 3 



Exp. 


Clay; Mg:Al 


% S0 X bound after 5 cycles 


4-1 
4-2 


HT-SO4; 1*5:1 
HT-SO4; 4,4:1 


84 

87 



Examples 

T-WaAheiow third column. lists the results of experiments carriod out using the procedures ^ J^d 

^M^SS 3 ^ "Zd m experiments 5-^7 with ^J^^^ <** 
a^anM^ator^ 

oxide - in ^^^^S^^^^c^^ simUar to the one emp.oyed In 

standard FCC particles only. . ^ d „ to what degree the replacement 

Theobjeotof these «perin»«*was^^ ^ 

3 ^rS^efflct'cy of several of the replacement Ions In questton was h.rther^ss^ by^t, 
stii Safl^rorSted KMC-25P catalyst In the Hrespec^e catalyst composlttons for the KMC25 
catalyst The test results are given In the fourth column of Table 4. 
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Table! 




5-1 
5-2 
5-3 
5-4 
5-5 
5-6 
5-7 
5-8* 
5-9** 



Clay (replacement Ion) (wt.X) 
HT-NO3 

HT-NO3 (Cu2 + ) (6.4 as CuO) 
HT-NO3 (Fe 2+ ) (8,6 as Fe203) 
HT-NO3 (Fe3 + ) (5,6 as Fe 2 0 3 ) 
HT-NO3 (Cr3 + ) (2,6 as Cr 2 0 3 ) 
HT-MO3 (Mn* + ) (10,8 as MnO) 
HT-NO3 (Ce 3+ ) (6,5 as Ce2<>3) 
Mg, Al-spinel (Ce 3+ ) (7 as Ce 2 <>3) 
none 



KMC-25 


KNC-25P 


50 


90 


50 


71 


66 


78 


65 


_+ 


60 


_+ 


70 




93 


93 


23 


.+ 


11 


30 



* Comparative run 1n accordance with EP-A 0 110 702 
** Comparative runs; only KMC-25 or KMC-25P was used 
» + Not measured 



Example 8 

salts Mowed by a second calcination step (600»C, 2 m* _ based Qn ^ 

The rare earth metal salts used are gh«m In ^"^^^S^ertiea were determined in 
impregnated particles and - ^J?" JK^ cycles of gas streams 

accordance with the test procedure «>^**»*» ^btalnedS Ta catalyst composition containing 
a^listedlnTaWeSTheTabteaiso^ 

90 wt% of KMC25P and 10 wt% cf HW* Dj-con ™™ n ° ™J£ e J urpose9) the resulta obtained by just 
with rare earth metal oxide (experiment 6-1) and, for comparative purposes, 
using the KMC-25P catalyst (experiment 6-7). 



so 



55 
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Table 5 



Pyn 


n ax/ Imnrponated with 


Wt.X 


X S0 X bound after 120 cycles 


6-1 


no Impregnation 


0 


55 


6-2 


Ce{N0 3 )3 • 6H 2 0 


7 


89 


6-3 


La(N0 3 )3 • 6H 2 0 


7 


58 


6-4 


mixture A* 


7 


84 


6-5 


mixture A* 


2 


61 


6-6 


mixture B** 


7 


86 


6-? + 






.15 



* Mixture A: LaCl^, 53 wt.X; CeCl3» 18 wt.X; PrCl3, 10 wt.X; NdCl3, 
18 wt.X 

** Mixture B: La(N0 3 )3, 13 wt.X; Ce(N0 3 )3, 72 wt.X; Pr(N0 3 ) 3t 1 wt.X; 

Nd(N0 3 ) 3 , 14 wt.X 
+ Comparative experiment, only KMC-25P was used 



Example 7 

Employing conventional procedures a fluldlzable catalyst composition according to the invention was 
prepared which contained 10 wt% of cerium impregnated fluidizable HT-S0 4 -containing particles as des- 
cribed for experiment 6-2 in Example 6, 20 wt% of an ultrastable Y zeolite and 70 wt% of a matrix in which 
said particles and said zeolite were embedded, said matrix consisting of 85 wt.% of kaolin clay and 1 5 wt% 
of aluminium chtorohydrol-derived alumina. After spray drying and calcination the catalyst composition dis- 
played the following particle size distribution : 



Jim 


< 20 


< 40 


< 80 


< 105 


< 149 


% 


1 


16 


64 


73 


98 



Use being made of conventional techniques, the particles were subsequently impregnated with an 
aqueous solution of chloroplatlnlc acid. After drying and calcining the resulting particles contained 5 ppm 
of platinum with respect to the final particles and calculated as elemental platinum. 

Finally, the catalyst was subjected to the heat treatment in the presence of steam and to the test pro- 
cedure as outlined In Example 2. During the 5th cycle of gas streams the catalyst had absorbed 61 % of the 
sulphur oxides. 

Example 8 

This Example describes test results btalned In a circulating fluid bed catalytic cracking pll t plant In 
such a plant the catalyst particles are contacted with a hydrocarbon feed In a reaction zone und r cracking 
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conditions. Owing to coke deposition the catalyst particles gradually become deactivated. Subsequently, 
th catalyst particles are remov d from the reaction zone and Introduced into a stripping zone where they 
are freed from volatile components. From the stripping zone the particles are passed to a regeneration zone 
for combustion of th coke with an oxygen-containing gas. Finally, the resulting, regenerated catalyst par- 

5 deles are fed back to the reaction zone. 

When use is made of a sulphur-containing feed the coke combustion is attended with the formation of 
sulphur oxides. In general, and depending on the nature of the catalyst used, part of the sulphur oxides is 
bound to the catalyst particles, and is consequently fed back to the reaction zone, and the remaining part 
is emitted from the regeneration zone along with the flue gas. 

10 The experiment was carried out using the following conditions and feedstock. 
Reactor temperature : 545°C (inlet) - 520°C (outlet) 
Stripper temperature : about 500°C 
Regenerator temperature : about 700°C 
Feed rate : about 12 g/mln 

15 Catalyst to oil ratio : about 6 
Vol.% 0 2 in regenerator : about 3 
Stripper steam : about 0,25 g/min 
Pressure : about 1 atmosphere 
Feed preheat temperature : about 275°C 

20 Reaction time : about 1 0 sec 
Stripping time : about 10 min 
Regeneration time : about 30 min 
Feedstock: Kuwait VGO 
S-content;2,9wt.% 

25 Density : 940 kg/irt 3 

Conradson Carbon Residue : 0,63 wt% 
Initial boiling point :370°C 
Final boiling point ;562°C 

The experiment was started utilizing a commercially available standard FCC catalyst consisting of an 

30 ultrastable Y zeolite embedded in a silica-alumina matrix having a low alumina content, which catalyst had 
previously been hydrothermally deactivated to the activity level prevailing during normal commercial FCC 
operation. Analysis of the flue gas from the regenerator under steady state operating conditions revealed 
that it contained about 0,12 vol.% of sulphur oxides. 

Subsequently, a fluldizable, anionic clay-containing additive was added to the catalyst inventory in an 

35 amount of 10 wt%, based on said inventory. The additive concerned was similar to that described for ex- 
periment 6-2 in Example 6, viz. cerium-promoted HT-S0 4 -containing particles containing 7 wt% of Ce20 3 , 
56 wt% of HT-SO4 and 37 wL% of matrix material, except that it had been subjected to different steam deac- 
tivation conditions, viz. 1 00% steam for 5 hre at 760°C (instead of 100% steam for 17 hra at 795°C). After 
again reaching steady state operating conditions the emission of sulphur oxides had been dramatically 

40 reduced, the flue gas from the regenerator now only containing about 0,03 vol.% of sulphur oxides, viz. a 
reduction of about 75%. Moreover, after 5 days of continued operation the flue gas still contained only 0,03 
vol.% of sulphur oxides. 

Finally, it was observed that the use during cracking operations of anionic clays in accordance with the 
invention has no negative Influence on product yields and selectivities. 



Claims 

1 . A catalyst composition for converting hydrocarbons, which composition contains a cataiytically active 
so material, a sulphur oxides binding material and a matrix material, characterized In that the sulphur oxides 

binding material contains an anionic day. 

2. A catalyst composition according to claim 1, characterized in that the anionic clay has a crystalline 
structure of the pyroaurite-sjdgrenite-hydrotalcite group, the hydrocalumite group or the ettringite group. 

3. A catalyst composition according to claim 1 or 2, characterized in that the anionic clay has a compo- 
55 sltion which corresponds to the general formula 
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wherein M 2 * and N* represent dl- and trlvalent cations, respectively, m and n have a value such that m/n=1 
to 6 and a has the value 1 , 2 or 3, and A represents a mono-, dl- or trlvalent anion and b has a value in the 
rangeoffromOtolO. 

4. A catalyst composition according to claim 3, characterized In that m/n = 2 to 4. 

5. A catalyst composition accoidlng to claim 3 or 4, characterized In that M represents one or more met- 
als selected from the group consisting of Ca and Mg, and N represents Al or Al in combination with La and/or 
Ce. 

6. A catalyst composition according to any one of the claims 3 to 5, characterized in that A represents 
one or more anions selected from the group consisting of CO* N0 3 - SO* and OH-. 

7. Acatalyst composition according to any one of the preceding claims, characterized in that the anionic 
clay has been heat treated 

8. A catalyst composition accoidlng to any one of the preceding claims, characterized in that the sulphur 
oxides binding material contains one or more rare earth metals or compounds thereof in an amount of 0,05 
to 25 percent by weight, calculated as the total amount of rare earth metal(s) based on the anionic clay. 

9. A catalyst composition according to any one of the preceding claims, characterized In that the catalytl- 
caily active material contains a zeolitically crystalline alumino silicate. 

1 0. A catalyst composition according to anyone of the preceding claims, characterized in that the matrix 
material consists of silica, silica-alumina or alumina. 

1 1 . A catalyst composition according to any one of the preceding claims, characterized in that the catal- 
yst composition additionally contains an oxidation promoter. 

12. Acatalyst composition according to claim 11, characterized in thatthe oxidation promoter is selected 
from the group consisting of palladium, platinum and compounds thereof. 

13. A catalyst composition according to any one of the preceding claims, characterized In that the 
catalytlcally active material and the sulphur oxides binding material are collectively present in the matrix 
material. 

14. A catalyst composition according to any one of the claims 1 to 12, characterized in that the catalyti- 
cally active material Is physically separated from the sulphur oxides binding material by composing the catal- 
yst of • 

a) cataJytically active particles comprising the zeolitically crystalline alumino silicate embedded in matrix 
material ; 

b) particles of sulphur oxides binding material comprising the anionic clay embedded or not in matrix 
material. 

15. A catalyst composition according to claim 14, characterized in that the particles of sulphur oxides 
binding material comprise 1 to 99 percent by weight of anionic day, 0 to 70 per cent by weight of non-anionic 
clay, and 1 to 99 per cent by weight of matrix material. 

16. Acatalyst composition according to any one of the preceding claims, characterized in thatthe catal- 
yst composition Is fluldizabie. 

17. An absorbentfor treating a sulphur oxlde(s)-contalning gas, characterized in thatthe absorbent has 
the composition of the sulphur oxides binding material as defined in claim 15. 

18. A process of cracking a sulphur-containing hydrocarbon feedstock in the presence of a catalyst 
composition according to claim 16. 

19. Use of an absorbent according to claim 17 for treating a gas which contains S0 2 , S0 3 or a mixture 

thereof. 



AnsprQche 

1. Kataly8atorzubereitung zum Konvertleren von Kohlenwasserstoffen, welche Zubereitung ein kataly- 
tlsch aktives Material, ein BIndemittel fOr Sdiwefeloxlde und eln Matrlxmaterial enthait, dadurch gekenn- 
zelchnet, dass das BIndemittel fQr Schwefeloxlde elnen anlonischen Ton enthfiit 

2. Kataiysatorzubereltung nach Anspruch 1, dadurch gekennzelchnet, dass der anlonlsche Ton elne 
krystalflne Struktur der Pyroaurlt-SJdgrenlt-Hydrotalclt-Gnjppe, der Hydrocalumit-Gruppe Oder der Ettringit- 
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Gruppe hat 

3. Katalysatorzubereitung nach Anspruch 1 Oder 2, dadurch gekennzelchnet dass der anionischa Ton 
Ine Zusammensetzung hat, die der allgemelnen Formal 



N f (0H) 2 . + 2n3 AS" - b H 2 0 



entspricht In der M* und N 3 * di- bzw. trivalente Kationen darstellen, m und n elnen solchen Wert haben, 
dass m/n = 1 bis 6 1st und a den Wert 1, 2 Oder 3 hat und A etn mono-, dk Oder trlvalentes Anion darstellt 
und b elnen Wert Im Bereich von 0 bis 10 hat 

4. Katalysatorzubereitung nach Anspruch 3 t dadurch gekennzelchnet dass m/n = 2 bis 4 1st 

5. Katalysatorzubereitung nach Anspruch 3 oder 4, dadurch gekennzelchnet dass M ein Oder mehrere 
Metall(e) gew§hlt aus Ca und Mg bedeutet und N fQr AI, Oder At in (Combination mit La und/oder Ce steht 

6. Katalysatorzubereitung nach einem der Anspruche 3-5, dadurch gekennzelchnet dass A ein oder 
mehrere Anion(en) gewihlt aus CO£. NOy, SO* und OH- darstellt 

7. Katalysatorzubereitung nach einem der vorangehenden AnsprQche, dadurch gekennzelchnet, dass 
der anionlsche Ton hitzebehandeit worden 1st 

8. Katalysatorzubereitung nach einem der vorangehenden AnsprQche, dadurch gekennzelchnet dass 
das Blndemittel fQr die Schwefeloxlde ein oder mehrere Seltene(s) ErdmetaII(e) oderVerbindungen davon 
in elner Menge von 0,05 bis 25 Gew.% enthait berechnet als Gesamtmenge des Seltenen Erdmetalls bzw. 
der Seltenen Erdmetalle, bezogen auf den anionischen Ton. 

9. Katalysatorzubereitung nach einem der vorangehenden Anspruche, dadurch gekennzelchnet, dass 
das katalytisch aktive Material ein zeoiithisch krystalllnes Alumlniumsiiikat enthait 

1 0. Katalysatorzubereitung nach einem der vorangehenden AnsprQche, dadurch gekennzelchnet dass 
das Matrixmaterial aus SQiciumdioxid, Sflldumdioxid-Aluminiumoxid oder Aiuminiumoxid besteht 

1 1 . Katalysatorzubereitung nach einem der vorangehenden AnsprQche, dadurch gekennzelchnet dass 
die Katalysatorzubereitung ausserdem einen Oxidatlonspromotor enthait 

12. Katalysatorzubereitung nach Anspruch 1 1 , dadurch gekennzelchnet dass der Oxidationspromotor 
gewShlt ist aus Palladium, Platin und Verblndungen hiervon. 

1 3. Katalysatorzubereitung nach einem der vorangehenden Anspruche, dadurch gekennzelchnet dass 
das katalytisch aktive Material und das Blndemittel fQr die Schwefeloxlde gemeinsam im Matrixmaterial vor- 
Hegen. 

14. Katalysatorzubereitung nach einem der AnsprQche 1*12, dadurch gekennzelchnet dass das kata- 
lytisch aktive Material physlsch vom Blndemittel fQr die Schwefeloxlde getrennt ist Indem der Kataiysator 
zusammengesetzt ist aus : 

a) katalytisch aktiven Teilchen, die zeoiithisch kristallines Aluminiumsillkat eingebettetln Matrixmaterial 
enthalten ; 

b) Teilchen aus Blndemittel fQr Schwefeloxlde, die den anionischen Ton gegebenenfalls in Matrixma- 
terial eingebettet enthalten. 

15. Katalysatorzubereitung nach Anspruch 14, dadurch gekennzelchnet dass die Teilchen des Binde- 
mittels fQr Schwefeloxlde 1 bis 99 Gew.% anionischen Ton, 0 bis 70 Gew.% nicht-anionischen Ton und 1 
bis 99 Gew.% Matrixmaterial enthalten. 

16. Katalysatorzubereitung nach einem der vorangehenden AnsprQche, dadurch gekennzelchnet, dass 
die Katalysatorzubereitung wirbelschlchtfahlg 1st 

17. Absorbenszur Behandiung eines SchwefeJoxid{e) enthaitenden Gases, dadurch gekennzelchnet 
dass das Absorbens die Zusammensetzung des Blndemittels fQr Schwefeloxlde gemSss der Definition in 
Anspruch 15 hat 

18. Verfahren zum Cracken eines Schwefel enthaitenden Kohlenwasserstoffspelsungsmateriais in 
Gegenwart einer Katalysatorzubereitung nach Anspruch 1 6. 

19. Verwendung eines Absorbens nach Anspruch 17 zur Behandiung von Gas, das SO* S0 3 oder 
Mischungen hiervon enthait 
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Revendlcations 

1. Une composition cataiytique pour la conversion d'hydrocarbures, ladite composition contenant un 
materiau catalytiquement actif, un materiau de liaison des oxydes d soufre t un materiau formant matrice, 

5 caracterisee en ce que le materiau de liaison des oxydes de soufre contient un argile anlonique. 

2. Une composition cataiytique selon la revendlcatlon 1, caracterisee en ce que I'argile anionique pr6- 
sente la structure cristalline du groupe pyroaurite-SJ5gr6nitehydrotaIdte t du groupe de I'hydrocalumite ou 
du groupe de i'ettringlte. 

3. Une composition cataiytique selon la revendlcatlon 1 ou 2, caracterisee en ce que I'argile anlonique 
10 a une composition correspondent k la formule g6n6rale : 

t" m 2 V> H >2,n + 2^n/*- bK 2° 

16 dans laqueile : 

M 2 * et N** represented respectlvement des cations di- et trivaients ; 
m et n ont une valeur telle que le rapport m/n soit 6gal de 1 k 6 ; et 
aalavaleur1,2ou3; et 
A represente un anion mono-, di- ou trivalent ; et 
20 b a une valeur de I'ordre de 0 k 1 0. 

4. Une composition cataiytique selon la revendlcatlon 3, caracterisee en ce que le rapport m/n est egal 
de2a4. 

5. Une composition cataiytique selon la revendlcatlon 3 ou 4, caracterisee en ce que M represente un 
ou plusleure m6tauxchoisis dans le groupe consistant en Ca et Mg, et N represente Al ou AI en combinaison 

26 avec La et/ou Ce 

6. Une composition cataiytique selon Tune quelconque des revendications 3 k 5, caracterisee en ce 
que A represente un ou piusieurs anions cholsis dans le groupe consistant en CO*-, NOj, SO* et OH\ 

7. Une composition cataiytique selon Tune quelconque des revendications pr6c6dentes, caracterisee 
en ce que i'argile anlonique subi un traitement thermique. 

30 8. Une composition cataiytique selon Tune quelconque des revendications precedentes, caracterisee 
en ce que le materiau de liaison des oxydes de soufre contient un ou piusieurs meiaux du groupe des Jantha- 
nides ou de leurs composes, en une proportion de 0,05 k 25% en poids, calculee a partir de la quantite 
totale des m6taux du groupe des lanthanides par rapport k i'argile anionique. 

9. Une composition cataiytique selon Tune quelconque des revendications precedentes, caracterisee 
35 en ce que le materiau catalytiquement actif contient un silicate d'alumine cristallin zeolitique. 

10. Une composition cataiytique selon Pune quelconque des revendications precedentes, caracterisee 
en ce que le materiau formant matrice consists en sillce, sllice-atumine ou alumlne. 

11. Une composition cataiytique selon Tune quelconque des revendications precedentes, caracterisee 
en ce que la composition cataiytique contient en outre un promoteur d'oxydation. 

*o 12. Une composition cataiytique selon la revendlcation 11, caracterisee en ce que le promoteur d'oxy- 
dation est choisi dans le groupe consistant en palladium, platine et leurs composes. 

13. Une composition cataiytique selon Tune quelconque des revendications precedentes, caracterisee 
en ce que le materiau catalytiquement actif et le materiau de liaison des oxydes de soufre sont collective- 
ment presents dans le materiau formant matrice. 
45 14. Une composition cataiytique selon I'une quelconque des revendications 1 k 12, caracterisee en ce 
que le materiau catalytiquement actif est physlquement s6par6 du materiau de liaison des oxydes de soufre 
par association du catalyseur avec : 

a) des particuies catalytiquement actives comprenant les silicates alumino-cristallins z6olftiques incor- 
pores dans le materiau formant matrice ; 
so b) des particuies du materiau de liaison des oxydes de soufre comprenant i'argile anionique incorporee 
ou non Incorporee dans le materiau formant matrice. 

15. Une composition cataiytique selon la revendlcatlon 14, caracterisee en ce que les particuies du 
materiau de liaison des oxydes de soufre comprend de 1 k 99% en poids d'argiie anionique, de 0 a 70% 
en poids d'argiie non anlonique t de 1 a 99% en poids de materiau formant matrice. 
55 16. Un composition cataiytique selon Tune quelconqu d s revendications precedentes, caracterisee 
en ce que la composition cataiytique est fluldlsable. 

17. Un absorbant pour le traitement d'un gaz contenant des oxydes de soufre, caract6ris6 en ce que 
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Pabsorbant pr6sente la composition du mattriau de liaison des oxydes de soufre telle que d6flni dans la 
revendication 15. 

18. Un proc£d6 de craquage d'une charge d'hydrocarbures contenant du soufre en presence d'une 
composition catalytique selon la revendication 16. 
5 19. Utfllsation cfun absorbant selon la revendication 17 pour le traitement d'un gaz contenant SO* S0 3 
ou un de leurs melanges. 
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